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Abstract
Background: The contribution of sport to overall health-enhancing leisure-time physical activity (HELPA) in adults
is not well understood. The aim was to examine this in a national sample of Australians aged 15+ years, and to
extend this examination to other ostensibly sport-associated activities.
Methods: The 2010 Exercise, Recreation and Sport Survey (ERASS) was conducted by telephone interview in four
quarterly waves. Data from this survey were analysed to categorise leisure-time physical activity (LTPA) as HELPA or
non-HELPA, and to categorise HELPA activities and sessions of HELPA activity by setting and frequency. The
contribution of sport to HELPA was estimated, both directly through activities and settings classified as sport per se,
and indirectly through other fitness activities ostensibly related to preparation for sport and enhancement of sport
performance.
Results: Of 21,602 respondents, 82 % reported some LTPA in the 12 months prior to the survey. In aggregate,
respondents reported 37,020 activity types in the previous 12 months, of which 94 % were HELPA. Of HELPA
activities, 71 % were non-organised, 11 % were organised but not sport club-based, and 18 % were sport
club-based. Of all sport activities, 52 % were HELPA. Of sport HELPA, 33 % was sport club-based and 78 % was
undertaken ≥12 times/year. Sport club members were significantly more likely to have participated in running, but
significantly less likely to have participated in walking or aerobics/fitness training, than non-club members.
Conclusions: Club sport participation contributes considerably to LTPA at health enhancing levels. Health
promotion policies, and more specifically physical activity policies, should emphasize the role of sport in enhancing
health. Sport policy should recognise the health-promoting role of community-based sport in addition to the
current predominant focus on elite pathways.
Background
Regular participation in physical activity (PA) is imperative
for good health [1]. Health benefits include decreased
risks of chronic physical and mental conditions such as
diabetes, cardiovascular disease and depression [1, 2].
Public health guidelines for adults stipulate a minimum
level of 150 min of moderate intensity PA per week to
achieve these health benefits [3]. Activities of at least mod-
erate intensity are often referred to as health-enhancing
PA. Research suggests that 31 % of the world’s population
is not meeting this minimum PA level for health benefits
[4]. This lack of regular PA causes 6-10 % of the burden of
disease worldwide and 9 % of premature mortality [2].
Physical inactivity is, therefore, a public health priority.
People can be active in different PA domains, including
active transport, domestic, occupational and leisure-time
physical activity (LTPA) [5]. A range of studies indicate
unique health benefits of LTPA compared to other PA
domains in people aged 15 years and older [5–9]. For ex-
ample, LTPA was associated with better self-reported
health and lower obesity rates in European adults, whereas
there was no association between total PA level and these
outcomes [5]. The benefits of LTPA do not only apply to
physical health. For example, a study in adult women
found a beneficial association between symptoms of
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depression and LTPA, but not with occupational PA
(including household chores), or active commuting
[8]. Another study in three age cohorts of Australian
women reported that the positive associations between
LTPA and quality of life were attenuated after taking non-
LTPA into account [10].
More specifically, sport has been associated with better
health-related quality of life (HRQoL) in adults than
other forms of LTPA [6, 8, 9], and with lower all-cause
mortality compared with non-participation [7]. Specific-
ally, participation in low to moderate amounts of club
sport participation has been found to contribute to
greater physical health benefits than PA participation in
other settings [11]. However, notwithstanding this evi-
dence for additional health benefits of sport over other
forms of PA for quality of life and physical health, the
mechanisms are not well understood.
It is likely that the social nature of organised sport par-
ticipation plays a larger role in improving social and
mental health, and thus quality of life, than other forms
of PA [6, 11]. This view has been supported by a system-
atic review of the psychological and social health bene-
fits of sport participation [11]. The ‘Health through
Sport’ conceptual model presented in this systematic re-
view provides an overview of the specific improved health
outcomes of club-based or team-based sport due to the
social nature of participation [11].
Whilst there is some evidence of the role that sport can
play for different health domains, little is known about the
magnitude of the contribution of sport participation to
overall health enhancing PA levels in adults. Knowledge of
this would be invaluable to inform specific PA interven-
tions. The aims of this study were twofold: 1) to investigate
the direct contribution of sport to overall health-enhancing
LTPA levels in adults; and ii) to investigate the indirect
contribution of sport to LTPA levels through an examin-
ation of the association between sport participation and
participation in other modes types of LTPA which might
be undertaken as preparation or training for club sport.
Methods
Data from the 2010 Exercise, Recreation and Sport Sur-
vey (ERASS) [12] were obtained from the Australian
Sports Commission (ASC), which commissioned the
survey. The usefulness of the ERASS survey as a national
surveillance of habitual PA behaviours has been estab-
lished [13, 14].
Quarterly survey samples for ERASS were selected
from all persons aged 15 years and over living in occu-
pied private dwellings using computer-assisted telephone
interviewing. In each quarter during the 2010 calendar
year approximately 3400 persons were sampled from all
Australian states and territories. Verbal informed con-
sent was indicated by the respondents’ willingness to
participate in the telephone survey. Ethics approval was
granted by the Human Research Ethics Committee of
Federation University Australia for the secondary ana-
lysis of the ERASS data.
After explaining the purpose and format of the ERASS
questionnaire, interviewers asked respondents if they
had participated in any LTPA for exercise, recreation or
sport in the last 12 months (as opposed to PA associated
with employment, housework or garden chores). If the
response was ‘yes’, respondents were then asked to re-
port what activities they had participated in during this
time period (up to a maximum of 10 activities). Activities
were classified, first into 170 categories, then further cate-
gorised into 95 categories which we refer to as ‘types’ of
activity. Respondents were then requested, for each re-
ported activity type, to indicate whether any of the activity
had been organised by a club, association or any other
type of organisation. If any of the activity had been orga-
nised, a further question then inquired as to what type of
club, association or organisation had organised the activity
(fitness, leisure or indoor sports centre that required
payment for participation; sport or recreation club or
association that required payment of membership, fees or
registration; work; school; other). From responses to the
above questions three dichotomous measures were de-
rived, indicating: (1) whether there was any participation
in PA for exercise, recreation or sport in the past
12 months (yes/no); (2) for each type of activity, whether
any of the activity was organised (yes/no); and (3) if so,
was the activity organised by a sport or recreation club or
association that required payment of membership fees or
registration (herein referred to as club) (yes/no).
Respondents were also asked how many times (ses-
sions or episodes) they had participated in each of their
nominated types of activity during the previous 12 months.
After consultation with peak sport governing bodies, a fur-
ther dichotomous variable was generated in this study for
each activity: frequency ≥12 times, notionally representing
‘regular’ participation (at least once per week for a 12 week
season or once per month all year round); and fre-
quency <12 times, representing ‘occasional’ participation.
Of the up to ten types of activity nominated, respon-
dents were then asked to nominate up to three ‘top activ-
ities’. For each of these, they were asked how many times
they had participated during the previous 2 weeks, from
which a further dichotomous variable was generated in
this study for each activity: frequency ≥2 times, notionally
representing ‘regular’ participation (at least once each
week); and frequency <2 times, representing a less regular
or ‘occasional’ level of participation.
While ERASS provides data about frequency of activ-
ities in both the short term (2 weeks) and longer term
(12 months), it does not include data about duration or
intensity of activity. In this study, each of the 95 ERASS
Eime et al. BMC Public Health  (2015) 15:806 Page 2 of 12
PA types was categorised as either a HELPA or non-
HELPA activity, according to the MET value (metabolic
equivalent of task) of the activity [15]. A MET value of
3.5 or more was classified as HELPA, in accordance with
the specification of Merom et al. [14]. An activity was
also classified as sport if it was administered by a state
sporting association (SSA) and/or national sporting or-
ganisation (NSO) recognised as such by the Australian
Sports Commission [16]. Both HELPA PA types generally
and HELPA sports were then categorised according to
level of organisation of participation (sports club-based/
other organised/non-organised).
Reported LTPA, in both the previous 12 months (for
up to 10 activities) and the previous 2 weeks (for up to
three ‘top activities’), was quantified in two ways: in
terms of the number of types of activity reported and in
terms of the number of sessions reported for each type.
Aggregated counts of activity types and sessions were
apportioned into the various categories (HELPA/non-
HELPA; sport/non-sport; level of organisation; regular/
occasional) and percentage breakdowns were calculated.
In order to investigate the possibility of additional
indirect contributions of club sport to HELPA, analysis
was also undertaken of the association between playing
club sport and participation in four selected types of
activity considered by the researchers to be potentially
beneficial to club sport: aerobics/fitness training, run-
ning, weight training and walking. For each of these four
types of activity, those who participated in the selected
types of activity and also in any sport at club level, were
compared to the total number of people participating in
the particular types of activity and to the total number
of people participating in any sport at club level. These
analyses were conducted for all participants, and also
separately within categories of gender, age and geograph-
ical region.
Technically, for each of the four types of activity, three
counts were extracted from a 2 × 2 cross-tabulation of
club sport participation v participation in the particular
type of activity. The three counts were: the number who
participated in the particular type of activity (column a
in Tables 3 and 4), the number who participated in sport
at the club level (column b, which is constant across all
four types of activity), and the number who did both
(column c). The number who did both was then expressed
as a percentage of those who participated in the particular
type activity (column d), and of those who participated in
club sport (column e). Column d indicates the percentage
of those who undertook the particular PA who also played
club sport. Conversely, column e indicates the percentage
of those who played club sport who also undertook the
particular PA. Additionally, for each cross-tabulation a
measure of concordance (the gamma statistic) was calcu-
lated, indicating the extent to which participation in club
sport was associated with participation in the particular
activity. Like a correlation coefficient, gamma can take
values between −1 and +1. Positive values of gamma indi-
cate that club sport participants were more likely than
non-club sport participants to participate in the particular
activity, and negative values of gamma indicate that sport
participants were less likely than non-sport participants to
participate in the particular activity.
All analyses used ERASS data weighted at the state, re-
gion (metropolitan, non-metropolitan), age-group and
gender levels. Population estimates are Australian Bureau
of Statistics (ABS) projections for persons in occupied pri-
vate dwellings at 30 Jun 2010. Analyses were conducted
using SPSS Version 19.
Results
Table 1 provides a breakdown of the survey respondent
demographics of gender, age and residential location.
Table 2 shows breakdowns of four LTPA metrics:
aggregated counts of reported activity types and activ-
ity sessions for 12 months prior to the survey and for
2 weeks prior to the survey. In aggregate, people re-
ported 37,020 types of activity and 3,614,593 sessions
of activity in the previous 12 months and 26,834 types of
activity and 116,573 sessions of activity in the previous
2 weeks.
Table 2 shows breakdowns of: all reported activities
and sessions by HELPA category; HELPA activities by
context, frequency and sport category; and HELPA sport
activities by context and frequency. For all four metrics,
well over 90 % of LTPA was classified as HELPA. The
breakdowns of the contexts of HELPA activities show
that the majority of HELPA activities were undertaken
in non-organised contexts, followed by club settings
then organised non-club settings. The breakdowns of
the frequencies of nominated HELPA activities show
Table 1 Survey respondent demographics
Characteristica Participated in any
LTPA in the past
12 months (%)
Did not participate in
any LTPA in the past
12 months (%)
Gender
Males 8910 (50.1) 1775 (46.3)
Females 8859 (49.9) 2058 (53.7)
Age
15–29 4524 (25.8) 701 (18.7)
30–49 6678 (38.0) 1103 (29.5)
50+ 6349 (36.2) 1940 (51.8)
Region
Metropolitan 11,658 (65.6) 2405 (62.7)
Non-metropolitan 6111 (34.4) 1429 (37.3)
Total 17,769 3834
aTotals vary slightly due to missing data
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Table 2 Participation in physical activity in the previous 2 weeks and in the previous 12 months
Types of activitya Sessionsb
Physical activity participation: breakdowns Previous 2 weeks Previous 12 months Previous 2 weeks Previous 12 months
n % n % n % n %
All activities: by HELPA category 26,834 37,020 116,573 3,614,593
HELPA (78 types) 25,263 94.1 34,790 94.0 112,149 96.2 3,480,146 96.3
Non-HELPA (17 types) 1572 5.9 2230 6.0 4423 3.8 134,447 3.7
HELPA activities: by context 25,263 34,790 112,149 3,480,146
Non-organised 18,348 72.6 24,830 71.4 88,821 79.2 2,672,294 76.8
Organised non-club 2650 10.5 3717 10.7 9012 8.0 307,259 8.8
Club 4265 16.9 6243 17.9 14,316 12.8 500,593 14.4
HELPA activities: by frequency − − 34,662 − − 2,861,302
Occasional (<12 times) − − 5253 15.2 − − 29,605 1.0
Regular (≥12 times) − − 29,409 84.8 − − 2,831,698 99.0
21,559 − − 112,166 − −
Occasional (<2 times) 3208 14.9 − − 3208 2.9 − −
Regular (≥2 times 18,351 85.1 − − 108,958 97.1 − −
HELPA activities: by sport category 25,263 34,790 112,149 3,480,146
HELPA sport (50 types) 11,732 46.4 17,991 51.7 32,790 29.2 1,120,835 32.2
HELPA non-sport (28 types) 13,531 53.6 16,799 48.3 79,360 70.8 2,359,311 67.8
HELPA sport activities: by context 11,732 17,991 32,790 1,120,835
Non-organised sport 6313 53.8 10,052 55.9 16,367 49.9 535,857 47.8
Organised non-club sport 1419 12.1 2063 11.5 3235 9.9 118,392 10.6
Club sport 4000 34.1 5876 32.7 13,188 40.2 466,585 41.6
HELPA sport activities: by frequency − − 17,928 − − 1,121,440
Occasional (<12 times) − − 3907 21.8 − − 22,192 2.0
Regular (≥12 times) − − 14,021 78.2 − − 1,099,248 98.0
8910 32,806
Occasional (<2 times) 2011 22.6 − − 2010 6.1 − −
Regular (≥2 times 6899 77.4 − − 30,796 93.9 − −
Italic is major heading. Non-italic is minor heading
aAggregated counts of types of activity reported by respondents
bAggregated counts of sessions reported by respondents
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that the great majority of HELPA activities were under-
taken regularly rather than occasionally.
Around half of the nominated HELPA activities were
classified as sport, but sport accounted for a lower pro-
portion (around 30 %) of HELPA sessions. Around half
of all nominated HELPA sport activities and sessions
were undertaken in organised contexts, and around one
third of HELPA sport activities and 40 % of sessions
were club-based. The breakdowns of the frequencies of
nominated HELPA sport activities show that the great
majority of HELPA sport activities were undertaken
regularly rather than occasionally. As for HELPA ses-
sions generally, the proportion of HELPA sport sessions
undertaken in regular participation was higher than the
proportion of HELPA sport activities participated in
regularly.
Tables 3 and 4 show the association between playing
club sport and participation in four selected physical ac-
tivities which might be associated with club sport par-
ticipation through training for the sport: aerobics/fitness
training, running, weight training and walking. Table 3 is
based on responses regarding the 12 months prior to the
survey, and Table 4 is based on responses regarding the
2 weeks prior to the survey. Both tables show results for
all ERASS respondents who reported any participation,
together with breakdowns by gender, region and age.
Walking was reported by the highest number of par-
ticipants (n = 7750 in the previous 12 months), followed
by aerobics/fitness training (n = 5080), running (2291) and
weight training (n = 636).
Focusing first on the proportion of club sport partici-
pants who engaged in these activities in the previous
12 months (Table 3, column e), overall just over one fifth
(20.5 %) of club sport participants had done aerobics/fit-
ness training and a similar proportion (21.6 %) had
walked in the 12 months prior to the survey. Around
one in six (15.4 %) had run, and a small proportion
(2.8 %) had done weight training. Males were more likely
than females to run (16.3 % v 13.8 %) or do weight train-
ing (3.4 % v 1.9 %), and females were more likely than
males to do aerobics/fitness training (26.2 % v 17.0 %) or
walk (33.3 % v 14.7 %). The prevalence of aerobics/fit-
ness training diminished slightly as age increased. The
proportions of club sport participants engaging in run-
ning and weight training each increased a little between
the youngest group and the middle-aged group then
diminished sharply in the oldest age group. The preva-
lence of walking increased steadily with increasing age
among club sport participants. Aerobics/fitness training,
running and weight training were more prevalent
among club sport participants in the metropolitan re-
gion, whereas walking was more prevalent in the
non-metropolitan region. Although all prevalences were
lower in the 2 weeks prior to the survey than for the
12-month period, the patterns of variation according
to gender, age and region were very similar (see Table 4).
The percentages of participants in each activity type
who also participated in club sport (column d in Tables 3
and 4) provide a measure of the relative prevalence of
sport participation among participants in each type of
PA. Each percentage is either higher or lower than the
corresponding proportion of club sport participants who
also participate in the PA types (column e) according to
whether the number of participants in the activity (col-
umn a) is lower or higher than the number of club sport
participants (column b).
The gamma statistics in Tables 3 and 4 indicate that
participation in weight training was significantly related
to club sport participation in only three subsamples,
although because the numbers involved were relatively
small, the power to detect relationships was correspond-
ingly low. The relationship was negative for 15–29 year
olds and for non-metropolitan respondents (both 12-
month and 2-week timeframes) and positive for metro-
politan respondents (2-week timeframe only).
Participation in aerobics/fitness training was in general
significantly related to club sport participation. The only
two exceptions were 50+ age group (both 12-month and
2-week timeframes) and females (2-week timeframe only).
All the significant relationships were negative, indicating
lower proportions of club members than non-club mem-
bers participating in this activity.
Participation in walking was in general significantly
related to club sport participation. The only exception
was the 50+ age group (2-week timeframe only). All the
significant relationships were negative, indicating lower
proportions of club members than non-club members
participating in this activity.
Participation in running was in general significantly
related to club sport participation. The exceptions were
the 15–29 age group (both 12-month and 2-week time-
frames), and males and non-metropolitan (2-week time-
frame only). All the significant relationships were positive,
indicating higher proportions of club members than non-
club members participating in this activity.
The final two columns of Tables 3 and 4 further quan-
tify the strength of these relationships. Column h shows
the percentage of non-club sport participants who partici-
pated in the particular activity, and column i shows the
difference between the percentages of club sport partici-
pants and non-club sport participants who participated in
the particular activity. Overall, the proportion of club
sport participants who participated in each of these four
activities differed considerably from the proportion of
non-club sport participants (Tables 3 and 4, column h).
Compared to non-club-sport participants, in the past
12 months club sport participants were more likely to par-
ticipate in running (difference 6.1 percentage points), but
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Table 3 Participation in selected sport-related physical activity types in the previous 12 months
a b c d e f g h i
Group/ PA type Number of
participants
in ‘PA type’
Number of
participants
in any type
of club sport
Number of
participants
in both PA type
and any type of
club sport
Percentage of ‘PA type’
participants who also
participate in club sport
Percentage of club
sport participants
who also participate
in ‘PA type’
Concordance between
participation in ‘PA type’
and club sport
p-value Percentage of non-club
sport participants who
also participate in
‘PA type’
Difference
(percentage
points)
= c/a (%) = c/b (%) (Gamma) (%) = e-h
All participants
Aerobics/fitness training 5080 4710 964 19.0 20.5 −0.112 <0.001 24.4 −3.9
Running 2291 4710 724 31.6 15.4 0.280 <0.001 9.3 6.1
Weight training 636 4710 133 20.9 2.8 −0.027 0.575 3.0 −0.2
Walking 7750 4710 1018 13.1 21.6 −0.412 <0.001 39.8 −18.2
Males
Aerobics/fitness training 1999 2948 502 25.1 17.0 −0.078 0.005 19.3 −2.3
Running 1372 2948 480 35.0 16.3 0.198 <0.001 11.5 4.8
Weight training 413 2948 99 24.0 3.4 −0.096 0.086 4.1 −0.7
Walking 2799 2948 432 15.4 14.7 −0.439 <0.001 30.6 −15.9
Females
Aerobics/fitness training 3081 1762 462 15.0 26.2 −0.060 0.038 28.6 −2.4
Running 919 1762 244 26.6 13.8 0.338 <0.001 7.3 6.5
Weight training 223 1762 34 15.2 1.9 −0.037 0.686 2.0 −0.1
Walking 4950 1762 586 11.8 33.3 −0.293 <0.001 47.7 −14.4
Aged 15–29
Aerobics/fitness training 1420 2052 456 32.1 22.2 −0.209 <0.001 30.4 −8.2
Running 834 2052 331 39.7 16.1 0.011 0.785 15.8 0.3
Weight training 204 2052 57 28.0 2.8 −0.259 <0.001 4.7 −1.9
Walking 740 2052 146 19.7 7.1 −0.501 <0.001 18.7 −11.6
Aged 30-49
Aerobics/fitness training 2055 1597 312 15.2 19.5 −0.236 <0.001 28.1 −8.6
Running 1125 1597 315 28.0 19.7 0.239 <0.001 13.1 6.6
Weight training 269 1597 54 20.1 3.4 −0.015 0.848 3.5 −0.1
Walking 2853 1597 407 14.3 25.5 −0.314 <0.001 39.6 −14.1
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Table 3 Participation in selected sport-related physical activity types in the previous 12 months (Continued)
Aged 50+
Aerobics/fitness training 1552 1026 186 12.0 18.1 −0.022 0.599 18.8 −0.7
Running 313 1026 72 23.0 7.0 0.375 <0.001 3.3 3.7
Weight training 156 1026 22 14.1 2.1 0.072 0.554 1.8 0.3
Walking 4015 1026 448 11.2 43.7 −0.110 0.001 49.2 −5.5
Metropolitan
Aerobics/fitness training 3634 2844 653 18.0 23.0 −0.097 <0.001 26.6 −3.6
Running 1656 2844 500 30.2 17.6 0.300 <0.001 10.3 7.3
Weight training 422 2844 93 22.0 3.3 0.056 0.359 3.0 0.3
Walking 4999 2844 569 11.4 20.0 −0.445 <0.001 39.5 −19.5
Non-metropolitan
Aerobics/fitness training 1446 1866 312 21.6 16.7 −0.109 0.001 20.0 −3.3
Running 634 1866 223 35.2 11.9 0.270 <0.001 7.2 4.7
Weight training 213 1866 40 18.7 2.1 −0.182 0.023 3.0 −0.9
Walking 2751 1866 448 16.3 24.0 −0.368 <0.001 40.6 −16.6
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Table 4 Participation in selected sport-related physical activity types in the previous 2 weeks
a b c d e f g h i
Group/ PA type Number of
participants
in ‘PA type’
Number of
participants
in any type
of club sport
Number of
participants in
both PA type and
any type of club
sport
Percentage of
‘PA type’ participants
who also participate
in club sport
Percentage of club
sport participants
who also participate
in ‘PA type’
Concordance
between participation
in ‘PA type’ and club
sport
p-value Percentage of non-club
sport participants who
also participate in
‘PA type’
Difference
= c/a (%) = c/b (%) (Gamma) (%) = e-h
All participants
Aerobics/fitness training 3687 3087 450 12.2 14.6 −0.108 <0.001 17.5 −2.9
Running 1573 3087 319 20.3 10.3 0.227 <0.001 6.7 3.6
Weight training 488 3087 73 15.0 2.4 0.029 0.660 2.3 0.1
Walking 6718 3087 525 7.8 17.0 −0.421 <0.001 33.4 −16.4
Males
Aerobics/fitness training 1518 1997 245 16.1 12.3 −0.102 0.004 14.7 −2.4
Running 943 1997 197 20.9 9.9 0.076 0.081 8.6 1.3
Weight training 349 1997 62 17.8 3.1 −0.032 0.643 3.3 −0.2
Walking 2453 1997 237 9.7 11.9 −0.435 <0.001 25.5 −13.6
Females 0.0
Aerobics/fitness training 2169 1089 204 9.4 18.7 −0.040 0.317 20.0 −1.3
Running 629 1089 122 19.4 11.2 0.396 <0.001 5.2 6.0
Weight training 139 1089 12 8.6 1.1 −0.081 0.569 1.3 −0.2
Walking 4265 1089 288 6.8 26.4 −0.308 <0.001 40.4 −14.0
Aged 15–29
Aerobics/fitness training 1023 1354 229 22.4 16.9 −0.119 0.003 20.5 −3.6
Running 599 1354 152 25.4 11.2 −0.016 0.748 11.5 −0.3
Weight training 159 1354 30 18.9 2.2 −0.207 0.024 3.3 −1.1
Walking 614 1354 58 9.4 4.3 −0.579 <0.001 14.4 −10.1
Aged 30–49
Aerobics/fitness training 1425 970 108 7.6 11.1 −0.313 <0.001 19.3 −8.2
Running 725 970 128 17.7 13.2 0.226 <0.001 8.8 4.4
Weight training 205 970 32 15.6 3.3 0.131 0.218 2.6 0.7
Walking 2430 970 162 6.7 16.7 −0.427 <0.001 33.3 −16.6
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Table 4 Participation in selected sport-related physical activity types in the previous 2 weeks (Continued)
Aged 50+
Aerobics/fitness training 1200 745 110 9.2 14.8 0.013 0.815 14.5 0.3
Running 234 745 38 16.2 5.1 0.337 0.003 2.6 2.5
Weight training 118 745 12 10.2 1.6 0.069 0.669 1.4 0.2
Walking 3541 745 297 8.4 39.9 −0.064 0.097 43.0 −3.1
Metropolitan
Aerobics/fitness training 2643 1923 334 12.6 17.4 −0.055 0.077 19.1 −1.7
Running 1159 1923 248 21.4 12.9 0.291 <0.001 7.5 5.4
Weight training 316 1923 58 18.3 3.0 0.178 0.030 2.1 0.9
Walking 4359 1923 302 6.9 15.7 −0.459 <0.001 33.4 −17.7
Non-metropolitan
Aerobics/fitness training 1044 1163 115 11.0 9.9 −0.217 <0.001 14.6 −4.7
Running 413 1163 71 17.2 6.1 0.069 0.328 5.4 0.7
Weight training 172 1163 15 8.7 1.3 −0.315 0.003 2.5 −1.2
Walking 2359 1163 223 9.5 19.2 −0.359 <0.001 33.5 −14.3
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less likely to participate in walking (18.2 percentage points
difference) or aerobics/fitness (3.9 percentage points dif-
ference). For weight training, the difference was negligible
(0.2 percentage points). More details about differences for
gender, age and area of residence can be found in Table 3
(previous 12 months) and Table 4 (previous 2 weeks).
Discussion
Overall, club-based sport participation contributes consid-
erably to LTPA. Club-based sport participation contrib-
utes to nearly a fifth of all HELPA LTPA (18 % of activities
in the previous 12 months), and a third of all HELPA
sport participation is conducted in a club-based setting.
Furthermore most (78 %) of the HELPA sport partici-
pation was at a frequency of more than 12 times in the
previous year.
These findings indicate that there is potential for sport
to improve health through increased HELPA and for
sport clubs to act as a setting to promote this. However,
little attention has been focused on how sport can be
managed as a means to promote active lifestyles or serve
as a setting for interventions to promote healthy PA be-
haviour [17]. This is despite evidence of additional
health benefits of participation in organised sport above
and beyond physical health, whereby club sport partici-
pation by adults has been shown to have greater health
benefits at low to moderate exposures than activities
such as walking or working out at a gymnasium [6, 18].
Similarly, Vella and colleagues reported that participa-
tion in organised sport was associated with an increased
likelihood of meeting PA guidelines in adolescence [19].
With regard to the health-related PA target of 10,000
steps per day, participation in organised PA has been
shown to be associated with an increase in the number
of steps taken daily compared to non-participation in
organised PA [20].
Sporting organisations have been identified as a setting
for promoting health through promotion of PA [21], par-
ticularly in Australia [22–26] and Scandinavia [27, 28].
Conversely, sporting organisations in Australia have
been funded to implement health promotion policies
and practices in order to create healthy sporting envi-
ronments as a mechanism for broadening the appeal of
sports clubs and thereby increasing community participa-
tion in sport [25]. Research is growing in this area—gener-
ating consensus on priority health promotion objectives
for community sports clubs [29] and exploring the contri-
bution of sport club participation to health-related quality
of life [6]. The focus on sport in health promotion initia-
tives to promote PA, however, has been limited to facilitat-
ing changes in the sporting environment and has not
focused on facilitating organisational changes, such as the
way sport is organised and structured. This is despite evi-
dence that the competitive nature and time demands of
sport have been reported as factors influencing sport par-
ticipation dropout. In particular, many adolescent girls
perceive that club-based sport is so competitive that they
cannot gain a position on a team [30]. Further, as
adolescent girls age there is a tendency for their par-
ticipation in PA to change from organised competitive
activities to individual-based PA due to increasing de-
mands of study and part-time or casual work [31].
Consideration of settings is a central feature of health
promotion [25], and sports clubs have the potential to
be an appropriate setting for health promotion programs
and strategies to increase LTPA participation. However
leisure settings such as sports clubs remain underutilised
for health promotion [32].
It is acknowledged that while many health benefits are
associated with participation in sport, some undesirable
public health factors are also sometimes associated with
club sport, including excessive alcohol consumption and
smoking [33]. In light of this, leading health promotion
agencies such as VicHealth in Australia are providing
funding to develop and implement health promotion
policies and practices within sports clubs [25, 34]. How-
ever, despite the potential of sports clubs for health pro-
motion, there is research suggesting that sports clubs,
being run largely by volunteers, and focused primarily
on participation and competition, may not have the cap-
acity to implement health promotion principles and pol-
icies [35] and may not accord high priority to health
promotion [36] Furthermore, the predominantly volunteer
nature of sports clubs can also limit their capacity to man-
age increases in participation [37].
The foundations of sport are deeply embedded within
a traditional structure, with sport commonly organised
around a competition fixture rather than opportunities
for recreational participation. This is likely to be influ-
enced by the fact that investment in sport has tended to
prioritise elite performance rather than community
participation [38]. In particular, many sports govern-
ing bodies are funded on the basis of their elite level
performances and there are few incentives for direct-
ing resources to non-organised and/or recreational
sport participation. The role and contribution of sport
to PA promotion may be under-recognised for community
wellbeing purposes [17, 39]. As such, building capacity to
use sport as a setting for sustainable health promotion
and specifically PA promotion has been identified as a
challenge that will require continued investment and
resources [21].
Turning to Tables 3 and 4, we focused initially on the
second column of percentages (column e), because we
postulated that these four types of PA are more likely to
be undertaken in order to support participation in club
sport than the reverse. The column e percentages pro-
vide an indication of the importance of club sport for
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promoting other forms of PA. To the extent that the
participation in the ‘other’ activity is for the purpose of
preparing and enhancing the capacity for the sporting
activity, then these percentages would notionally repre-
sent an extra quantum of PA indirectly attributable at
least in part to club sport, over and above the activity
directly associated with club sport.
Of course, it is unlikely that all of this ‘other’ activity is
driven entirely by sport participation. Furthermore, it is
not possible to calculate from ERASS data a measure of
the dosage or volume of activity (frequency × duration ×
intensity) associated with each particular reported activ-
ity, and so the percentages do not precisely represent a
percentage increase in the dosage of PA. Notwithstanding
these limitations, these percentages may provide a broad
indication of the extent of a hidden benefit of sport in the
form of preparatory or ancillary PA.
Turning to the first column of percentages in Tables 3
and 4 (column d), these may be regarded as providing a
measure of the relative importance of sport participation
in driving participation in each type of PA. This is most
clearly demonstrated in the case of weight training. Only
2.8 % of club sport participants undertook weight training
in the 12 months prior to the survey, but they represented
20.9 % of all those who undertook weight training. Con-
versely, 21.6 % of club sport participants walked in the
12 months prior to the survey, but they represented only
13.1 % of all those who walked.
However, to complete the picture, we must also con-
sider participation in these four activities among non-
sport club participants. When we do this, we see that
overall, participation in aerobics/fitness training and
walking were negatively associated with club sport par-
ticipation. From this perspective, these activities may be
seen as providing alternatives to club sport participation,
rather than being promoted by club sport participation.
Further, relatively small numbers participate in weight
training, and there was little discernible evidence of any
relationship with club sport participation. Only in the
case of running was the proportion of participants
higher among club sport participants than non-club
sport participants, indicating a tendency for participation
in club sport to result in extra running activity.
Limitations to this study include the lack of duration
and intensity in ERASS data, and the fact that ERASS is
based on retrospective self-report regarding periods of
2 weeks and 12 months duration. While the use of METs
provided a proxy for intensity, the potential biases due to
retrospective self-report were unavoidable.
Conclusion
Overall, club-based sport participation contributes consid-
erably to LTPA in general. Furthermore, nearly all sport
participation is at a health enhancing level. Therefore,
sports clubs play an important role as a setting for LTPA
and more broadly promoting health through participation
in sport. However, the structure of the provision of sport
through clubs requires ongoing review, given the changing
nature of the desires and preferences of actual and poten-
tial participants regarding structure and flexibility of LTPA
pursuits.
Sport participants were significantly less likely than
non-sport participants to participate in aerobics/fitness
training and walking. This suggests that these non-sport
activities are undertaken as alternatives to sport partici-
pation rather than as additional activities for the purpose
of sport training. However sport participants were sig-
nificantly more likely than non-sport participants to run,
suggesting that running is used, in part at least, as a
training activity for sport. This may be related to the
higher intensity of running compared to walking and in
many instances, to aerobics/fitness training also.
Health promotion policy, and more specifically PA
policy, should give more consideration to the opportun-
ities that sport can provide for health promotion. Fur-
thermore, sport policy should recognise the role that
sport plays for health in addition to the elite pathway
focus. As to future research directions, it would be benefi-
cial to investigate longitudinally the specific health bene-
fits of participation in different types of sport, and to
explore in more detail the dose—response relationship of
sport participation (including frequency, duration and in-
tensity) and health benefits, including the identification of
thresholds.
Abbreviations
ASC: Australian Sports Commission; ERASS: Exercise, Recreation and Sport
Survey; HELPA: Health-enhancing leisure-time physical activity; LTPA:
Leisure-time physical activity; NSO: National sporting organisation;
PA: Physical activity; SSA: State sporting association.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
RME contributed to the study design, interpretation of results, manuscript
conceptualisation and preparation. JTH and MJC contributed to the study
design, data management, statistical analysis and interpretation, manuscript
conceptualisation and preparation. MMC, JGZvU and WRP contributed to the
interpretation of results and manuscript preparation. All authors have read
and approved the final manuscript.
Acknowledgements
Rochelle Eime was supported by a VicHealth Research Practice Fellowship.
Jannique van Uffelen is supported by an Australian Sports Commission—ISEAL
Victoria University Senior Research Fellowship.
We thank the Australian Sports Commission for providing access to the
ERASS data.
Received: 10 April 2015 Accepted: 14 August 2015
References
1. US Department of Health and Human Services. Physical activity guidelines
advisory committee report, 2008. Watshington, DC: US Department of
Health and Human Services; 2008.
Eime et al. BMC Public Health  (2015) 15:806 Page 11 of 12
2. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT. Effect of
physical inactivity on major non-communicable diseases worldwide: an
analysis of burden of disease and life expectancy. The Lancet.
2012;380(9838):219–29.
3. US Department of Health and Human Services. Physical Activity Guidelines
for Americans, 2008. Washington, DC: US Department of Health and Human
Services; 2008.
4. Hallal P, Andersen L, Bull F, Guthold R, Haskell W, Ekelund U. Global physical
activity levels: surveillance progress, pitfalls, and prospects. The Lancet.
2012;380:247–57.
5. Abu-Omar K, Rütten A. Relation of leisure time, occupational, domestic, and
commuting physical activity to health indicators in Europe. Prev Med.
2008;47(3):319–23.
6. Eime R, Harvey J, Brown W, Payne W. Does sports club participation
contribute to health-related quality of life? Med Sci Sports Exerc.
2010;42(5):1022–8.
7. Khan K, Thompson A, Blair S, Sallis J, Powell K, Bull F, et al. Sport and
exercise as contributors to the health of nations. The Lancet.
2012;380:59–64.
8. Kull M, Ainsaar M, Kiive E, Raudsepp L. Relationship between low
depressiveness and domain specific physical activity in women.
Health Care Women Int. 2012;33(5):457–72.
9. Omorou Y, Erpelding M, Escalon H, Vuillemin A. Contribution of taking part
in sport to the association between physical activity and quality of life.
Qual Life Res. 2013;22:2021–9.
10. Peeters G, van Gellecum YR, van Uffelen JGZ, Burton NW, Brown WJ.
Contribution of house and garden work to the association between
physical activity and well-being in young, mid-aged and older women.
Br J Sports Med. 2014;48(12):996–1001.
11. Eime R, Young J, Harvey J, Charity M, Payne W. A systematic review of the
psychological and social benefits of participation in sport for adults:
Informing development of a conceptual model of health through sport.
Int J Behav Nutr Phys Act. 2013;10(135):14.
12. Australian Sports Commission. Participation in Exercise, Recreation and
Sport. Annual report 2010. Canberra: Australian Sports Commission; 2010.
13. Bauman A, Curac N, King L, Venugopal K, Merom D. Active, healthy
cities- how does population physical activity vary between Australian cities?
Health Promot J Austr. 2012;23(3):201–7.
14. Merom D, Bauman A, Ford I. The public health usefulness of the exercise
recreation and sport survey (ERASS) surveillance system. J Sci Med Sport.
2004;7:32–7.
15. Ainsworth B, Haskell W, Hermann S, Meckes N, Bassett Jr DR, Tudor-Locke C,
et al. Compendium of physical activities: a second update of codes and
MET values. Med Sci Sports Exerc. 2011;43(8):1757–581.
16. Commonwealth of Australia. National sport and active recreation policy
framework. Canberra: Commonwealth of Australia; 2011.
17. Henderson K. A paradox of sport management and physical activity
interventions. Sport Manage Rev. 2009;12(2):57–65.
18. Eime R, Young J, Harvey J, Charity M, Payne W. A systematic review of the
psychological and social benefits of participation in sport for children and
adolescents: informing development of a conceptual model of health
through sport. International Journal of Behavioral Nutrition & Physical
Activity 2013, 10(98) doi:10.1186/1479-5868-10-98.
19. Vella S, Cliff D, Okely A, Scully M, Morley B. Associations between sports
participation, adiposity and obesity-related health behaviors in Australian
adolescents. Int J Behav Nutr Phys Act. 2013;10(1):113.
20. Sigmundova D, Zacpal J, Sigmund E. The level of influence of organised
physical activity on meeting the healthy criterion of 10,000 steps daily:
Application of regression and formal concept analysis. Acta Univ Palacki
Olomuc, Gymn. 2010;40(4):15–23.
21. Donaldson A, Finch C. Sport as a setting for promoting health. Br J Sports
Med. 2012;46(1):4–5.
22. Corti B, D'Arcy C, Holman J, Donovan R, Frizzell S, Carroll A. Using
sponsorship to create healthy environments for sport, racing and arts
venues in Western Australia. Health Promot Int. 1995;10(3):185–97.
23. Crisp BR, Swerissen H. Critical processes for creating health-promoting
sporting environments in Australia. Health Promot Int. 2003;18(2):145–51.
24. Dobbinson SJ, Hayman JA, Livingston PM. Prevalence of health promotion
policies in sports clubs in Victoria, Australia. Health Promot Int.
2006;21(2):121–9.
25. Eime R, Payne W, Harvey J. Making sporting clubs healthy and welcoming
environments: A strategy to increase participation. J Sci Med Sport.
2008;11(2):146–54.
26. Casey M, Payne W, Brown S, Eime R. Engaging community sport and
recreation organisations in population health interventions: Factors affecting
the formation, implementation, and institutionalisation of partnerships
efforts. Ann of Leis Res. 2009;12:129–47.
27. Simonsen-Rehn N, Øvretveit J, Laamanen R, Suominen S, Sundell J,
Brommels M. Determinants of health promotion action: comparative
analysis of local voluntary associations in four municipalities in Finland.
Health Promot Int. 2006;21(4):274–83.
28. Kokko S, Kannas L, Villberg J. Health promotion profile of youth sports clubs:
Club officials' and coaches' perceptions, in Health Promotion International
2009. p. 1–10.
29. Kelly B, King L, Bauman AE, Baur LA, Macniven R, Chapman K, et al. Identifying
important and feasible policies and actions for health at community sports
clubs: A consensus-generating approach. J Sci Med Sport. 2013.
30. Casey M, Eime R, Payne W, Harvey J. Using a socioecological approach to
examine participation in sport and physical activity among rural adolescent
girls. Qual Health Res. 2009;19(7):881–93.
31. Eime R, Payne W, Casey M, Harvey J. Transition in participation in sport and
unstructured physical activity for rural living adolescent girls. Health Educ
Res. 2010;25(2):282–93.
32. Kokko S, Green L, Kannas L. A review of settings-based health promotion
with applications to sports clubs. Health Promotion International. 2014;29(3).
doi:10.1093/heapro/dat046.
33. Sport Northern Ireland. The Northern Ireland Sport and Physical Activity
Survey 2010 (SAPAS), 2010, Department of Culture, Arts and Liesure. [cited
2015 18th August]; Available from: http://www.scribd.com/doc/73014459/
The-Northern-Ireland-Sport-and-Physical-Activity-Survey-2010-SAPAS.
Accessed 19th Aug 2015.
34. Casey M, Harvey J, Eime R, Payne W. Examining changes in the
organisational capacity and sport-related health promotion policies and
practices of State Sporting Organizations. Ann Leis Res. 2012;15(3):261–76.
35. Casey M, Payne W, Eime R. Building the health promotion capacity of sport
and recreation organisations: A case study of Regional Sports Assemblies.
Manag Leis. 2009;14:112–24.
36. Casey M, Payne W, Eime R. Organisational readiness and capacity building
strategies of sporting organisations to promote health. Sport Manage Rev.
2012;15:109–24.
37. Eime R, Payne W, Harvey J. Trends in organised sport membership: Impact
on sustainability. J Sci Med Sport. 2009;12(1):123–9.
38. Australian Sports Commission. Australian Sport- the pathway to success.
Canberra: Australian Sports Commission; 2010.
39. Rowe K, Shilbury D, Ferkins L, Hinckson E. Sport development and physical
activity promotion: An integrated model to enhance collaboration and
understanding. Sport Manage Rev. 2013;16(3):364–77.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Eime et al. BMC Public Health  (2015) 15:806 Page 12 of 12
